Satellite radar interferometry observations of Pine Island Glacier, in West Antarctica, reveal that the hinge-line position of this major ice stream retreated 1.2f0.2 km per year between 1992 and 1996, which in turn implies ice thinning at 3.5f0.6 m ice per year. The thinning trend is attributed to enhanced basal melting of the floating glacier tongue by warm ocean waters. If the fast retreat continues, it could trigger the wider-scale disintegration of the West Antarctic Ice Sheet.
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Combining this information with surface elevation from an altimetric digital elevation model of Antarctica15, we calculate an ice volume discharge at the hinge line16 of 76f4 km3 ice a-' . The mass input to that region from mass accumulation in the interior17 is estimated at 7 1 f 7 km3 ice a-'. If the numbers are correct, the glacier looses 5 5 5 km3 ice a-' to the ocean, which is close to equilibrium".
Comparing quadruple difference radar interferograms acquired in 1992, 1994 and 1996 along both ascending and descending tracks of the satelliteslg, we also find that the hinge-line position of Pine Island Glacier retreats rapidly at a mean rate of 1.2f.2 km a- ' between 1992 and 1996 (Fig. 1B-F and 2A) .
Hinge-line retreat may result from an increase in sea-level height, a decrease in ice thickness, or an increase of the height of the sea bed6-'. The latter factor is unsignificant over the time scale considered here, while changes in sea level due to ocean tide should yield hinge-line migration of less than 1.3 km on this glacier2'. We therefore attribute the 1992-1996 hinge-line retreat to a decrease in glacier thickness.
The corresponding rate of thinning is 3.5f0.6 m a-' at the hinge line.
Mass accumulation and sublimation at the surface of the glacier floating tongue are both known to be small (less than 1 m a-l) and in balance1121. Thinning of the floating tongue is thus unlikely to be caused by a major change in its surface mass budget. Similarly, the glacier velocity has been stable at the 10% level since the 197Os1j4 and did not change by more than 1% between the 1992 and 1996 ERS interferograms22. The most likely explanation for the thinning trend is therefore that the basal melt rates eroding the glacier at its underside are too large to maintain the floating tongue in a state of mass balance.
Calculations of ice discharge seaward of the hinge line indicate that basal melting probably exceeds 50f10 m a-' in the first 20 km of the sub-ice cavity, subsequently decreasing to average 2 4 f 4 m a-l between the hinge line and the calving front (Fig. 3C) .
. '
The large melt rates recorded in the proximity of the hinge line imply that Pine Island Glacier is even more sensitive to ice-ocean interactions than inferred from the hydrographic survey conducted at the ice frontg.
Application of a two-dimensional thermo-haline circulation model to the subice cavity shows that basal melting is sensitive to even slight changes in ocean conditions''.
An increase in sea-water temperature from +1.5"C to +2.OoC, for instance, would increase basal melting by 30%. Inter-decadal variations in ocean 1A ). The recent ice front stability contradicts the radar interferometry record which is unequivocal of a glacier hinge-line retreat at a mean rate of 1.2 km a-' and which also supports the presence of an extensive ice shelf in the recent past. Perhaps the ice-front evolution is controlled by other factors that those driving hinge-line retreat. Basal melting is lower at the ice front ( Fig. 3C ) as the glacier draft reaches shallower depths, hence ice thinning due to enhanced basal melting should be less there than up glacier.
Furthermore, the current ice-front position is pinned down by numerous emerging islands or ice rises (Fig. 1A ) which may temporarily slow down or halt the ice front retreat despite ice thinning. In contrast to the difficulty of observing significant changes in ice front position, pronounced glacier thinning occurring near the hinge in press (1998); E. Rignot, J. Glaciol., in press (1998) .
12 To locate a glacier hinge line with ERS radar interferometry, we form the difference between two radar interferograms combining ERS data acquired 1 day apart for the 1996 data, 3 days apart for the 1994 data, and 6 days apart for 1992 data. Differencing eliminates information common to both interferograms, which is the steady and continuous creep deformation of the glacier. After differencing, we remove the signal associated with the glacier topography using 
